Lysyl oxidase modulates the osteoblast differentiation of primary mouse calvaria cells.
Lysyl oxidase (LOX) is an extracellular amine oxidase that mediates the formation of collagen fibers. Thus far, five LOX family genes [LOX, lysyl oxidase-like (LOXL)1, LOXL2, LOXL3 and LOXL4] have been identified in humans, each encoding the characteristic C-terminal domains that are required for amine oxidase activity. During osteoblastogenesis, collagen fibers function as a three-dimensional scaffold for organizing mineral deposition. In this study, to assess the functional roles of the LOX family members in osteoblastogenesis, we investigated the temporal expression of these genes as a function of phenotypic development during the osteoblast differentiation of primary cultured mouse calvaria cells. Of the LOX family members, only LOX was prominently expressed during osteoblast differentiation. LOX expression was highest on day 9 of differentiation, as shown by RT-PCR and western blot analysis. The expression pattern of collagen, type I, alpha 2 (COL1A2), which encodes the α2-chain of mouse collagen type I, was similar to that of LOX. The total amine oxidase activity of the differentiating calvaria cells exhibited a temporal pattern that paralleled LOX expression, reaching the highest level on day 9 of differentiation. We also noted that the inhibition of the amine oxidase activity of LOX significantly suppressed both mineral nodule formation and the expression of osteoblast marker genes during the differentiation of primary calvaria cells. Taken together, these findings suggest that the LOX-mediated organization of collagen fibers in the extracellular matrix is an important regulator of osteoblastogenesis.